Biphasic effects of dibutyryl cyclic adenosine 3',5'-monophosphate on synergistic stimulation of DNA synthesis by diacylglycerol, and the ionophore A23187 in guinea pig lymphocytes.
When guinea pig lymphocytes were cultured with 1-oleoyl-2-acetylglycerol (OAG) and the ionophore A23187 for 8 h, [3H]-thymidine incorporation into the acid-insoluble fraction of the cells was stimulated synergistically. Further addition of dibutyryl cAMP caused a biphasic effect on the synergistic stimulation. Dibutyryl cAMP augmented the synergistic stimulation when A23187 was at the concentration of 0.075 micrograms/ml, but inhibited it when the ionophore was at 0.25 micrograms/ml. At the higher concentration of A23187, dibutyryl cAMP stimulated the [3H]thymidine incorporation when culture was for 4 h, but inhibited it when culture was for 8 h. The results were the same when 12-0-tetradecanoylphorbol-13-acetate (TPA) was used instead of OAG. Butyrate could replace dibutyryl cAMP for stimulation of [3H]thymidine incorporation in combination with TPA and A23187, but not with OAG and A23187 at the lower ionophore concentration. Dibutyryl cAMP but not butyrate stimulated ornithine decarboxylase induction caused by TPA and A23187. These results suggest that the effect of dibutyryl cAMP on DNA synthesis induced by OAG and A23187 was biphasic and depended on the concentration of A23187 and on the time of culture, and that the stimulation mechanism of butyrate is different from that of dibutyryl cAMP.